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Abstract: The existing methods for detecting bearing faults based on chaotic oscillators have been suc-
cessfully applied. The key step of the method is to distinguish the phase transition of chaotic oscilla-
tors. Lyapunov exponents are usually used to judge the transformation, which is complicated and
time-consuming. Starting with image recognition, an identification method based on polar radius in-
variant moment parameter for phase transformation was proposed. The Duffing chaotic oscillator was
constructed, and the relationship between the phase transition and the cyclic dynamic force was ana-
lyzed, and the feasibility of the early fault identification for the bearing by chaotic oscillators was
proved. Then, the definition of polar radius invariant moment was given, and it was proved that the

value of performance was monotonically increasing in the process of chaotic oscillator phase transition
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from chaos to large-scale periodic state with the periodic perturbation increasing. The anti noise capa-

bility of polar radius invariant moments was discussed and compared with the HU’s invariant moments

and the two-dimensional approximate entropy method. Finally, the method was applied to the test of

the early fault diagnosis in the power head bearing of drilling machine. The experimental results show

that the polar radius invariant moment could identify the phase transition of chaotic oscillator, and the

minimum detection signal-to-noise ratio was — 36. 99 dB, and the accuracy of recognition was im-

proved by 4% —7% comparing with the other two methods. The method proposed can be used in early

identification of bearing faults and has the advantages of high recognition accuracy, strong noise im-

munity and simple calculation.
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Tab. 2 Identification results of early fault data of power

head bearing of drilling machine
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